It is a theorem of J. Bernstein that, given irreducible admissible representations V of GL(n) and W of GL(n 1), the space of GL(n 1)-equivariant maps from V to W has dimension at most one where GL(n-1) sits in GL(n) as the subgroup ( O 1 ) " Here and in the rest f the paper' GL(n) will dente the grup f k'ratinal points of the corresponding algebraic group over a fixed nonarchimedean local field k. In this paper we give a complete classification of those irreducible admissible representations V of GL(3), and W of GL(2), such that there is a nonzero GL(2)-equivariant map of V onto W, and make a conjecture for the general n. This paper is being written essentially as an exercise in dealing with the extension problems which arise in the Mackey theory about restriction ofan induced representation to a subgroup. However, as the reader will see, we have been lucky here in the sense that certain extensions which might have created a problem have been taken care of by some other considerations.
1. Notation and other preliminaries. For a representation p of GL(n) and a character ;t of GL(1), we let P';t denote the representation of GL(n) obtained by twisting p by Z: p..(x) ;t(det x)p(x). In particular, a character of k* will also be thought of as a character of GL(n). We let v denote the character v(x) det x of GL(n) or of any of its subgroups.
For any locally compact group G, 6 will denote the positive square root of its modulus function.
We will always use normalised induction in this paper (and so indr will have the "extra factor" 6ol6n). Let us note that Indta[p (R) ;t], where P MN denotes the standard maximal parabolic of GL(3) of type (2, 1), and p (R) ;( is a representation of M GL(2) x GL(1), is the space of functions f on GL (3) We will denote by St. the Steinberg representation of PGL(n), and L will denote the irreducible representation of PGL (3) We will be using the normalised Jacquet functor in this paper. For P MN any group such that M c N {e}, N a normal subgroup of P which is union of its compact open subgroups, and 0 a character of N which is left invariant under the inner conjugation action of M on N, the Jacquet functor associates to any smooth representation V of P, the representation rmo(V of P (or M) rx,o(v) aM {n.v O(n) vln N, v V} If 0 1, we denote rs,o simply by rs.
We let Po denote the subgroup of GL(n) with last row equal to (0, 0, 0, 1) and let U(n) be the group of upper triangular matrices in GL(n) with 1 on the diagonal.
We fix a nontrivial character qt of k and let ft. be the character of U(n), given by O.((z,)) q,(:-z.+).
For a representation p of GL(n), we let pt0 denote its ith derivative which is a representation of GL(n-i). Recall that if R._ GL(n-i)V is the subgroup of GL(n)consistingof(g 0 ),withgGL(n-i),vM(n-i,i),zU(i),andifthe character on U(i) is extended to V by extending it trivially across M(n i, i), then p") rv,, g,,(p).
For pl an admissible representation of GL(n) and P2 of GL(n2), we let I(p x denote the representation of GL(n + n2) induced from the representation of the parabolic with Levi subgroup GL(nl) x GL(n2 We will repeatedly use a theorem of Gelfand and Kazhdan [GK] according to which the outer automorphism A --* tA-takes an irreducible admissible representation of GL(3) to its dual (and more generally for GL(n)). Since It is easy to see from the classification theorem of irreducible admissible representations of GL(3), see [JPS1] , that Theorem 1 is equivalent to the following theorem (which is what we will be proving below). 
We therefore assume in the rest of the proof that the representation is neither supercuspidal nor one-dimensional. Since any nonsupercuspidal representation of GL(3) is a quotient ofa representation of GL(3) induced from the parabolic P MN, M GL(2) x GL(1) from an irreducible admissible representation of GL(2) x GL(1) of the form p (R) Z where p is a representation of GL(2) and ;( of GL(1), we investigate below which of these have a GL(2)-invariant form.
To study the restriction of Indt3)[p (R) ;t] to GL(2), we must study the orbit structure of the GL(2) action on GL(3)/P which is the space of 2-dimensional subspaces U of a fixed 3-dimensional space (et, e2, The orbits for the action of GL(2) on GL(3)/P are as follows:
(1): X the orbit passing through U (et, e2) . This orbit consists of a single point, and the stabiliser is all of GL(2).
(2): Y the orbit passing through U (e2, e3). This is a closed orbit. The stabiliserof Uin GL (2) Returning now to our representation V of GL (3) We have now considered all the irreducible admissible representations of GL(3) as follows from their classification theorem, see [JPS1] , and therefore the proof of the theorem is complete. Remark 1. Exactly the same proof gives that a representation of GL(n) has a GL(n 1)-invariant linear form if it is induced from a parabolic P MN with a representation p (R) P2 of M GL(2) x GL(n 2) with px infinite-dimensional and P2 1. The exact determination of the representations of GL(n) with GL(n-1)-invariant forms seems more difficult in the case n > 3 by the method adapted here, but we expect that a similar result is true in general. CONJECTURE 1. An irreducible admissible representation n of GL(n), for n > 2, has a GL(n-1)-invariant form if and only if the n-dimensional representation of PVk' associated to 7 by the Lan9lands correspondence has a subrepresentation of dimension n-2 correspondino to the trivial representation of GL(n-2) such that the 2-dimensional quotient representation of W k' corresponds to an infinite-dimensional representation of GL(2).
Remark 2. We expect that this conjecture is true in the archimedean case too when we take Harish-Chandra module ofrepresentations. From the branching laws about the decomposition of a finite-dimensional representation of GL(n) restricted to GL(n-1), it is easy to see that this conjecture is true for finite-dimensional representations of GL(n) over an archimedean field.
3. General quotient representation. Here is a general theorem concerning generic representations. This theorem seems to be well known; however, this author has been unable to find a reference to it. THEOREM 3. Given irreducible admissible representations V of GL(n) 
It is a theorem of Jacquet, Piatetski-Shapiro, and Shalika I-JPS2] that the integral defining Bs(v, w) converges for Re(s) large and is a rational function of q-S (for all v V, and w W). In fact, there is a polynomial P(X) with P(0)= 1 such that P(q-)B,(v, w) C[q', q-'-I. It follows that Bs(v, w) (2) is not generic will again depend on the exact sequence (2.1) of GL(2)-modules of the previous section, and the Proposition 1 concerning Po structure of any smooth Po-module. We will also need some lemmas on when certain extensions of GL (2) To complete the picture about extension problem for GL(2)-modules, we augment, this lemma with the following lemma by Steinberg about the extension of the same name which, however, will not be needed in the sequel. Clearly all these, and precisely these, are quotients of L.
